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WHEN ANTIBACTERIALS GO DOWN 
THE DRAIN 
by Lori M. Quillen 

Triclosan - a synthetic antibacterial - is 
driving the development of resistant 
bacteria in streams and rivers, with urban 
sites most impacted. So reports a recent 
study by the Cary Institute's Emma 
Rosi-Marshall. 

Invented for surgeons in the 1960s, 
triclosan slows or stops the growth of 
bacteria, fungi, and mildew. Around half 
of liquid soaps contain the chemical, as 
well as toothpastes, deodorants, 
cosmetics, liquid cleansers, and 
detergents. Triclosan enters streams and 
rivers through domestic wastewater, leaky 
sewers, and sewer overflows, with residues 
now common throughout the US. 

Rosi-Marshall comments, "Bacterial 
resistance caused by triclosan has real 
environmental consequences. Not only 
does it disrupt aquatic life by changing 
native bacterial communities, but it's 
linked to the rise of resistant bacteria that 
could diminish the usefulness of 
important antibiotics." 

With colleagues from Loyola University 
and the Illinois Sustainable Technology 
Center, Rosi-Marshall explored how 
bacteria living in stream and river 
sediments responded to triclosan in both 

natural and controlled settings. Field 
studies were conducted at three sites in 
the Chicago metro region. 

Urbanization was correlated with a rise in 
both triclosan concentrations in 
sediments and the proportion of bottom¬ 
dwelling bacteria resistant to triclosan. A 
woodland creek had the lowest levels of 
triclosan-resistant bacteria, while a site 
downstream of 25 combined sewer 
overflows had the highest levels. 

Combined sewers deliver domestic 
sewage, industrial wastewater, and storm 
water to treatment plants using a single 
pipe. Overflows occur when a pipe's 
capacity is exceeded, typically due to 
runoff from high rain or snowmelt events. 
The result: untreated sewage flows directly 
into rivers and streams. Nearly 800 cities 
in the US rely on combined sewer 
overflows and the EPA cites them as a 
leading water pollution concern. 

Rosi-Marshall and colleagues found that 
combined sewer overflows were a major 
source of triclosan pollution in Chicago's 
North Shore Channel. Their work also 
supports past findings that treatment 
plants can effectively remove triclosan 
from wastewater. "While triclosan levels 

"Bacterial resistance 
caused by triclosan 
has real environmental 
consequences." 

spiked near combined sewer overflows, 
they were much lower at sites 
downstream of a sewage treatment 
facility," Rosi-Marshall notes. 

Artificial stream experiments confirmed 
field findings that triclosan exposure 
triggers an increase in triclosan-resistant 
bacteria. Researchers detected a shift in 
bacterial communities, with a 6-fold 
increase in cyanobacteria and a dramatic 
die-off of algae. This is of concern because 
cyanobacteria are less nutritious than 
algae and produce toxins that are harmful 
to other organisms. 

This study is the latest in an ongoing 
effort to understand the environmental 
and human health consequences of 
synthetic antimicrobials. The Cary 
Institute's new Artificial Stream Research 
Facility will enable Rosi-Marshall to 
expand her triclosan research program, 
with new studies exploring impacts in 
New York State's rivers and streams. 
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FROM OUR PRESIDENT 

I can't thank all our friends 
enough for recognizing and 
supporting the important work 
we do here. 

Dear Friends of the Cary Institute: 

Last month, non-essential parts of the 
Federal government shut down. Support for 
scientific research, already curtailed by the 
budget sequestration earlier this year, came 
to an unfortunate stall. Across a wide range 
of fields, from engineering to medicine to 
environment, research has been the driver 
of innovation that has made this country 
second to none. In an increasingly 
globalized world, we can't afford to turn off 
our research engine. 

The shutdown was of enormous significance 
to the Cary Institute. Half of our annual 
budget is derived from grants that our 
scientists obtain from Federal agencies. 
These are selected from a huge pool of 
applicants. Competition is intense, but our 
success rate of 30% during the past few years 
is well above the average for all of the 
National Science Foundation (8%). 

Cary Institute research has proven critical 
to recognizing and solving diverse 
environmental impacts, ranging from acid 
rain to an increasing risk of tick-borne 
infectious diseases. While the shutdown was 
brief, how our elected officials navigate 
future budget impasses will chart our 
nation's trajectory for an improved 
environment. 

studies on pharmaceutical pollution. Stuart 
Findlay debuted a data display on the 
Walkway Over the Hudson that features 
real-time monitoring data on environmental 
conditions in the river. Gary Lovett received 
critical funds to translate his work on pests 
and pathogens in Northeastern forests into a 
white paper for policy makers. Our 
education and outreach teams had a packed 
schedule of summer activities. And our radio 
show, Earth Wise, can now be accessed on 
iTunes. 

Much of our continued activity has been 
supported by gifts and grants from private 
sources. In these troubled times, I can't 
thank all our friends enough for recognizing 
and supporting the important work we do 
here. 

Activities at the Cary Institute persist at a 
high level. This summer we completed an 
artificial stream facility, which will support 
Emma Rosi-Marshall's ground-breaking 
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RESEARCH UPDATE 

AN INTERVIEW WITH RICK OSTFELD 
by Lori M. Quillen 

Initially, Rick Ostfeld's work at the Cary 
Institute focused on how small mammals 
shape forests. Early on, he noticed a 
unique relationship among mice, black¬ 
legged ticks, and the bacterium that 
causes Lyme disease. Two decades on, he 
has earned the title disease ecologist. 

When white-footed mice are abundant, 
Ostfeld's studies have shown there is a 
rise in both blacklegged ticks carrying 
the Lyme bacterium and the incidence of 
human illness. His team has also revealed 
the disease-amplifying effects of habitat 
fragmentation and species loss. Both 
scenarios favor mice. 

What is disease ecology? Disease 
ecologists explore relationships among 
infectious diseases, plant, animal, and 
human hosts, and the environment - 
with the goal of understanding risk. Many 
diseases that infect people are spread by 
wildlife, from West Nile virus to SARS. 

Your field surveys have shown, 
when it comes to minimizing 
Lyme disease, predators are good 
neighbors. Any updates? We're 
looking at how fox and coyote influence 
tick infection rates at 150 field sites in 
Dutchess County. Some sites have both 
species, but most favor one. Lox are good 
at hunting mice. Coyote displace fox and 
eat fewer mice. Preliminary results suggest 
Lyme risk is lower when fox are present. 
We need to assess things for several years 
to pinpoint firm trends. 

We've also been monitoring land cover at 
180 sites in the county. Past work found 
fragmented land harbored more Lyme- 
infected ticks. New work is showing forest 
cover is linked to lower infection rates. 
The more trees, the less risky the habitat. 

With Department of Health 
partners, you recently reported on 
tick-borne encephalitis. Powassan 
encephalitis is active in New York, where 
it is spread by ticks. There is a 10-15% 
fatality rate in reported cases, with many 
survivors suffering neurological damage. 

While rare, Powassan is on the rise in 
areas that are Lyme disease hotspots. A 
five-year assessment found this was due to 
an increase in blacklegged ticks carrying 
the virus. 

Areas east of the Hudson River had the 
highest number of infected adult ticks, on 
the order of 4-5% in Westchester, Putnam, 
and Dutchess counties. Unlike Lyme 
disease, which takes feeding ticks hours to 
transmit, this virus can be transmitted just 
15 minutes. There is little 'grace period' 
for removing ticks. 

Tell me a little about miyamotoi. 
Blacklegged ticks in our region are 
carrying two types of BorreJia bacteria: 
burgdorferi, which causes Lyme disease, 
and miyamotoi, which causes a viral-like 
illness with relapsing fevers. Miyamotoi 
is less common. But what's concerning 
is that it can be transmitted from adult 
female ticks directly to their larval 
offspring. Larval ticks are half the size of 
the period at the end of this sentence. It's 
virtually impossible to detect their bites 
and we used to think they were disease 
free. 

From a health perspective, is there 
a silver bullet? The CDC recently 
reported that Lyme disease was ten times 
more common than previously suspected, 
from 30,000 infections a year to 300,000. 
I expect there will be a push for much 
more federal funding, which is badly 
needed given the size of the public health 
problem. 

Where should we invest? We need 
better diagnostics; tick-borne ailments 
are underreported. But ideally, I'd like to 
see fewer people getting sick. I think it's 
worth exploring a tick vaccine, something 
that would allow us to have an immune 
response to tick bites. Also, we need to 
know where in the environment people 
encounter ticks so we can get the ticks 
before they get us. 

Are there management options? 
We know yard spraying reduces ticks by 
60%, but not Lyme incidence in property 
owners. We've never invested in the 
science needed to do integrated tick 
management at the community level. 
There are agricultural models to draw 
from. To be done right, it would require 
public and private collaboration. 



CARY INSTITUTE OF ECOSYSTEM STUDIES 

SPOTLIGHTS 
STAFF NOTES AND 

DISTINCTIONS 

Kali Bird has joined Scientist 
Alan Berkowitz as an Education 
Program Specialist. 

Brandt Burgess has joined the 
Office of Grants Administration 
and Compliance as Grants 
Manager and Compliance 
Officer. 

Patricia Jones has joined 
the Cary Institute as Human 
Resources Manager. 

Sharon Jones has joined the 
Office of Grants Administration 
and Compliance as Assistant 
Grants Manager. 

Tobias Irish has joined 
Scientist Alan Berkowitz as a 
Post-doctoral Researcher. 

Amanda Irish has joined 
Scientist Peter Groffman as an 
Assistant Research Specialist. 

Matt Reinhardt has joined 
Manager of Information 
Technology Jon Keeling as 
Computer Network Assistant. 

Holly Wellard-Kelly has 
joined Scientist Emma Rosi- 
Marshall as an Assistant 
Research Specialist. 

Scientist Rick Ostfeld was 
elected as a fellow of AAAS, an 
honor that distinguishes members 
of the American Association for 
the Advancement of Science, the 
world's largest scientific society. 

The Cary Institute of Ecosystem Studies in an Affirmative 
Action/Equal Employment Opportunity Employer 

LOVETT LEADS FOREST POLICY INITIATIVE 

Invasive pests and pathogens threaten 
the health of Northeastern forests. 
Cary Institute ecologist Gary Lovett 
has spent his career investigating the 
impact that species like the hemlock 
woolly adelgid and beech bark disease 
have on Catskill Mountain ecosystems. 

Now, thanks to new funding from 
the F.M. Kirby Foundation and the 
Doris Duke Charitable Foundation, 
Lovett will be leading an initiative to 
communicate actionable knowledge 
about forest invaders to policy makers 
and land managers. The goal: bridging 
the science and policy divide and 
protecting Northeastern forests. 

Lovett is planning a series of 
workshops that will bring together 
forest scientists and economists, to 

distill current information on the 
ecological and economic impacts 
of forest invaders. Policy advisors 
will shape this analysis into a white 
paper with policy-oriented objectives. 
A communication campaign will 
connect findings broadly to media 
outlets, forest managers, and decision 
makers. 

The effort is being done in 
collaboration with the Science Policy 
Exchange, a regional consortium of 
research institutions that includes: 
the Cary Institute, Harvard Forest, the 
Hubbard Brook Research Foundation, 
the Ecosystems Center of the Woods 
Hole Marine Biological Lab, Syracuse 
University, and the University of New 
Hampshire. 

CANNOO HILLS 
CREATIVE ARTS RESIDENCY 
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For four years, the Cary Institute has 
offered a residency program for artists 
and writers dedicated to inspiring 
creative works that convey ecosystem 
concepts to the public. The program's 
future has been secured through a 
generous endowment by Aldo Leopold 
Society member Belinda Kaye. Her 
gift will ensure that the newly-named 
Cannoo Hills Creative Arts Residency 
remains a permanent part of the Cary 
Institute's intellectual landscape. 

Observations from painters, writers, 
and performers are essential to 
recording nature, inspiring scientific 
understanding, and planting the seeds 
of ecological awareness. To date, the 

experience has engaged an array of 
talents, from a landscape painter and 
an expeditionary artist to the author 
of award-winning children's books. 
Outcomes have included paintings, 
journalistic writings, and creative 
works in other media. 

This winter, theater artists Patrick 
Wadden and Marlena Marallo will join 
the Cary Institute as residents. Their 
production company, The Arm of the 
Sea Theater, uses vibrant puppets and 
engaging narratives to teach complex 
scientific concepts to K-12 audiences. 
To learn more about the program, 
visit: www.caryinstitute.org/cannoo_ 
hills_residency. 
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WHERE WE WORK 

THE GLEON NETWORK: 
A PULSE ON THE PLANET'S LAKES 
We live on the blue planet. Some 70% of 
the Earth's surface is covered with water, 
but only 2.5% is classified as fresh. 
And most freshwater is frozen in polar 
icecaps, or present in areas that can't 
be tapped, such as deep underground 
aquifers or moisture in soils. 

This leaves a mere 1% of freshwater 
available to humans, in the form of 
accessible groundwater, lakes, rivers, and 
reservoirs. These supplies are renewed 
by snow and rainfall, but they are under 
intense pressure to meet the demands 
of our ever-growing population. 
Protecting freshwater is vital to human 
health, agricultural production, and 
the persistence of freshwater fish and 
wildlife. 

So it was welcome news when, in 2003, 
a collaborative group of scientists 
from ten countries formed the Global 
Lake Ecological Observatory Network 
(GLEON). Their goal: keeping a pulse 
on environmental conditions in lakes 
across the world. The Cary Institute's 
Kathleen Weathers is co-Chair of 
GLEON's Steering Committee and has 
played a leadership role in the effort. 

The GLEON network relies on high- 
resolution sensors deployed in lakes. 
These sensors collect data on everything 
from temperature and pH to oxygen 
levels and the presence of chlorophyll. 
This information helps scientists 
understand, predict, and communicate 
how lakes are responding to variables 
like extreme weather, invasive species, 
fishing pressures, and escalating water 
withdrawals. 

There are now GLEON sites in more 
than 20 countries, including Australia, 
Canada, China, Finland, Israel, New 
Zealand, South Korea, Taiwan, United 
Kingdom, and the United States. 
And while GLEON is unique for its 
network of lake observatories, even 
more important is its human network. 
The knowledge, motivation, and 
ideas shared by partners - which now 
hail from 40 countries - has been 
instrumental in advancing freshwater 
management. 

The network is also committed to 
training the next generation of 
freshwater scientists. GLEON's Student 
Association provides graduate students 

with a window into the collaborative, 
international, and interdisciplinary 
nature of network science. And the 
newly formed GLEON Fellowship 
Program, made possible through 
National Science Foundation funding, 
provides financial and logistical support 
to a cohort of twelve doctoral students. 

Cary Institute postdoctoral researcher 
Emily Read, a past GLEON Student 
Association chair, is co-leading 
the GLEON Fellowship Program in 
collaboration with Weathers and Paul 
Hanson of the University of Wisconsin- 
Madison. Their next meeting will take 
place on the Cary Institute's campus in 
January. 

Together, the GLEON network and its 
fellows are working to safeguard the 
world's freshwater lakes. To learn more 
about the effort, visit www.gleon.org. 

The second annual GLEON Fellowship Workshop was held August 19-23, 201 3, at Trout Trout Lake, Wisconsin, is part of the GLEON network. 
Lake Station, Wisconsin. The above photo shows the GLEON team on the pier near Trout 

Lake Station, the field station for the Center for Limnology, University of Wisconsin. 
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SUPPORTERS' CORNER 
ALDO LEOPOLD SOCIETY FALL LUNCHEON 

Over 120 supporters and friends 
attended the Cary Institute's 3rd 
Fall Luncheon on the Grounds on 
September 22, enjoying a perfect day 
and a delicious lunch under a tent on 
the Cary West campus. Co-chairs Feli 
Thorne and Barclay Collins thanked 
a record number of guests for making 
the event a success, raising awareness 
and critical funds for the Cary 
Institute's environmental research 
and education programs. 

Dr. Emma Rosi-Marshall gave tours 
of her new artificial stream facility, 
and a talk, Bugs on Drugs, on the 
effects of emerging contaminants, 
such as personal care products 
and pharmaceuticals, on aquatic 
ecosystems. She enjoyed showing off 
her new research space and talking 
to guests about the capacity she now 
has to conduct her ground-breaking 
research. Meanwhile, a lively group 
of EcoKids hiked with Cary Institute 
educators in the lowlands and learned 
about the local flora and fauna during 
the luncheon. 

Jack Banning, Feli Thorne, Phebe and 

George Banta 
Emma Rosi-Marshall giving a tour of the artificial 

stream facility to Phil Balshi and Stephen Tilly 

Kathie Weathers, Tom Hubbard, Barclay Collins, 
Molly Schaefer, and Katherine Martucci 

Serena Whitridge and Julia Widdowson 

Lea Cornell, Mary Moeller, and Dave Strayer Paige Raymond, Jack Weinberg, Stella Slade, Daisy Dundas 
and Amelia Smith 
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CALENDAR 
Upcoming Public Programs 

Our Public Programs are a great way to expand 
your ecological understanding while learning 
about issues facing the environment. Lectures 
are held in our auditorium, located at 2801 
Sharon Tpk., (Rte. 44) in Millbrook, NY. Seating 
is first come, first served. Registration is required 
for outdoor events. For more information call 
(845) 677-7600 x 121 or e-mail freemanp@ 
caryinstitute.org. 

Friday, December 6 at 7 p.m. 

More Scenes from the Rural Life 

New York Times columnist Verlyn Klinkenborg 

will read from his new book, More Scenes from 

the Rural Life. In it he writes about day-to-day 

life on his upstate New York farm, from raising 

Tamworth pigs to the rewards of physical labor. 

Doors open at 6:30 p.m. 

Friday, January 1 0 at 7 p.m. 

Countdown: Our Last, Best Hope for a 

Future on Earth? 

Investigative journalist Alan Weisman, author of 

the bestselling The World Without Us, presents 

practical solutions to address Earth's burgeoning 

population. As we approach 10 billion people, 

learn how we can move toward sustainability. 

Doors open at 6:30 p.m. 

Sunday, February 2 at 1 p.m. 

Ground Hog Day Ecology Walk 

Join Cary Institute educators for a family-friendly 

guided walk on our trails. Like Punxsutawney Phil 

we will observe the weather conditions, look for 

shadows, and learn about winter adaptations. 

The walk will begin at our main campus 

parking lot. Will it be sunny or will it snow? 

Only the ground hog knows. Register at http:// 

carygroundhogday.eventbrite.com. 

Friday, March 28 at 7 p.m. 

Toms River: A Story of Science and 

Salvation 

Dan Fagin, Director of the Science, Health, and 

Environmental Reporting Program at New York 

University, will discuss industrial pollution, water 

contamination, and cancer epidemiology in a 

New Jersey beach town. Doors open at 6:30 

p.m. 

Scientific Seminar Series 

Free and open to the public, our scientific 
seminars are held on Thursdays at 1 1 a.m. in 
the Cary Institute's auditorium. A sampling of 
offerings is below; a complete list is available 
online at www.caryinstitute.org. 

December 5: Tales from Underground: How Roots 
and Soil Microbes Mediate Ecosystem Responses 
to Global Change. Dr. Richard Phillips, Indiana 
University 

December 12: Ecosystem Functioning at 
the Crossroad Between Climate Change, 
Biogeography and Species Interactions. Dr. 
Dominique Gravel, Universite du Quebec a 
Rimouski 

December 19: Mountaintop Removal Coal 
Mining and Hydraulic Fracturing: Comparing 
Impacts on Water Resources. Dr. Brian Lutz, Kent 
State University 

For a complete listing of upcoming 
events, programs, and videos of past 

public lectures visit our website at 
www.caryinstitute.org/events.html. 

Ways to Support the Cary Institute 
Supporters receive an Ecofocus subscription and e-mail notification of lectures and events. 

Aldo Leopold Society Members are a special part of the Cary Institute family. 

Exclusive privileges include access to invitation-only trips, receptions, science updates, 

and reserved seating at our evening lectures. 

Friends of the Cary Institute Aldo Leopold Society Membership 

□ $50 Individual 

□ $100 Family 

For those who want to invest in unraveling the complex and 

challenging environmental issues facing all of us today. 

□ $500 Member □ $5,000 Benefactor 
□ $250 Contributor 

□ $ Other 
□ $750 Ambassador □$10,000 Director 

□ $1,000 Patron □ $25,000 President's Circle 

□ $2,500 Leader 

Name: E-mail: 

Address: 

Phone: 

Payment Type: □ Check □ visa □ Mastercard Credit Card # Exp: 

Make checks payable to: 

Cary Institute of Ecosystem 

Studies 

Development Office 

Box AB 

Millbrook, NY 12545 

Questions or comments? 

Please call 

(845) 677-7600 x203 
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Cary Institute 
of Ecosystem Studies 

Box AB (2801 Sharon Turnpike) 

Millbrook, NY 12545 

Tel: (845) 677-5343 • Fax: (845) 677-5976 

Visit us online at www.caryinstitute.org 

EARTHWISE ON iTUNES 

Tune in to Earth Wise, the Cary Institute's collaboration 
with WAMC Northeast Public Radio, for your daily dose 
of environmental insight. New two-minute segments air 
each weekday at 11:10 a.m. and 4:04 p.m., or listen 
anytime at www.earthwiseradio.org. 

We are promoting 16 of our favorite Earth Wise 
segments with podcast cards. The cards can be found in 
our auditorium and at a selection of cafes in the Hudson 
Valley. By scanning the QR code on the cards with your 
smartphone, you can access the podcasts on iTunes. 

Scan the QR code to download a 
selection of Earth Wise podcasts on 
iTunes. 

Podcast Podcast 
earth WISE □ 

The many benefits of 
urban trees 

Podcast 

Wild bees, unsung heroes 

Access code on back I £ mines 

Here's the fish, and here 
are the fish on drugs 


